levels of the first excited electronic configuration n4 O'n*(a 3n, A l II states) are interspersed amongthe vibronic levels of the second excited configuration n3 0'2 7r*(a , 3,E +, d 34, e3,E -, A ' 1 E+, 1.r -, 1 L1 states). It has been shown [1] ] that the electronic spinorbit matrix elements between a state belonging to the first group and a state belonging to the second group, are proportional to a single integral involving the wavefunctions of the 7c and a outer orbitals i.e., in the case of CS :
where al + is the equivalent one electron spin-orbit operator.
The same can be said for the electronic rotation matrix elements which may be obtained, in the single configuration approach as a function of an 1-uncoupling integral
The coefficients of proportionality which relate the phenomenological spin-orbit and rotation-orbit matrix elements to the a and b values can be calculated approximately assuming on one hand, the separation of the electronic and vibrational integrals (R-centroid approximation), and on the other hand a single electronic configuration with the same orbitals for all the states.
For rovibronic levels I u7r *, v, J &#x3E; and I n3 7r*, v', J &#x3E;
the ratio :
characterize approximately the relative magnitude of rotation-orbit to spin-orbit interactions.
The particular situation of the CS radical is emphasized by comparison with isoconfigurational species :
i) The homonuclear molecules as N2, P2, As2... do not present the corresponding spin-orbit perturbations in their spectra, since the states arising from the two first excited configurations have different symmetry relatively to the exchange of the nuclei.
ii) In the heavier species as : CSe, SiS, AsN, the ratio s is so small that the rotational perturbation parameters can be neglected in the Hamiltonian matrix.
iii) In the isoelectronic radical SiO, the polarization gives rise to a large spatial separation of 7r and 6 orbitals leading to small n I al + I a &#x3E; integrals so that forbidden transitions are not observed. iv) Finally, the molecule which is most similar to CS is carbon monoxide. The perturbation effects in the valence states of this latter molecule have been already extensively studied, specially by Field et al. [1] ] and Hall et al. [2] .
As the differences of behaviour between CO and CS are due almost exclusively to different orders of magnitude of spin-orbit and rotation induced interactions, the CS radical appeared to be the best species to further test the fine structure model proposed in the case of CO.
It should also be remarked that Penzias et al. [3] have established, by microwave The deperturbation treatment of the first 9 vibrational levels of the A 1 n state, which will be published shortly by Bergeman and Cossart [4] [4] , the analysis given here is relative, on one hand to a particular transition appearing in a different spectral region of special interest, and on the other hand to a more detailed deperturbation treatment of the 3 n and 3 L1 levels involved. This paper is part III of the CS valencevalence perturbations analysis. After pionier work on the rotational analysis of the CS optical spectra by Barrow et al. [5] , and the observation in the vacuum UV of the A' 'Z+-X 1.r+ transition by Bell et al. [6] , part I and II of the present series have been published respectively by Cossart and Bergeman [7] who have estimated the off-diagonal spin-orbit and spin-spin parameters for the valence states and by Cossart et al. [8] who have given the rotational analysis of the a 31I-X 'E' bands corresponding to the first vibrational levels of the a 3Il state (v' = 0-4). 2 . Experimental. - The new spectra were obtained by means of an emission source already used in the production of fluorobenzene ion spectra analysed by Cossart-Magos et al. [9] . The details of the experimental device are given by D. Cossart [10] . A low pressure (10- (10, 2) , (11, 2) and (12, 2) . Table I presents separate Deslandres tables for the 3 classes of subbands of the d 3d-a 317 system. The entries correspond to the prominent R-branch heads.
The spectrum of the (7, 0) band of the d 3 A-a 3II system is shown in figure 1 . Table II gives the rotational assignments of this (7, 0) For easier identification, the most prominent R-branch heads are given. When these branch-heads are not easily discemable, we give the frequency of the shortest wavelength R-line measured. [4] . ters. In the spectral interval under consideration (7 000 to 9 000 A) the observed bands are indeed those of largest Franck-Condon factors. Moreover, it should be mentioned that for the e '2: --a 317 transition, analoguous calculation of Franck-Condon factors leads to a prediction that the (3, 0), (4, 0) and (5, 0) bands of this system could be observed. In fact, these bands do appear at the proper wavelengths but with much less intensity than the d 3,j -a 311 system so that the rotational analysis proved impossible. Most unassigned lines in figure 1 belong to the (3, 0) band of the e 3L --a 317 system. It Upper and lower signs refer to the Wang sum and difference functions I/l/2 { I Q &#x3E; :t I -Q &#x3E; } respectively and give the e and f rotational levels.
The spin-rotation, spin-spin (except ags) and electronic-rotation parameters are neglected in the diagonal matrix-elements. The q parameters are neglected in the off-diagonal matrix-elements. The [1 ] for the rotation-electronic integral b = 2 n 11 ' 17 (J). The uncertainty in the experimental determination [7] of b is indeed too large to allow the use of experimental b-values in the p(3 A) calculations. Concerning the first group of states which has already been extensively studied [4, 7] , levels (all data in cm-1).
The second order spin-orbit perturbations ove. Child and Lefebvre [13] . The b) On the other hand, as mentioned above, the spin-orbit interaction 3 A '" k 3 n, 5n is also enhanced in CS as compared to SiO because of the greater polarization.
This property was already mentioned by Field Lagerqvist and Renhom [16] .
The energies of the k 317 and 5 n states were calculated by Robbe and Schamps [11] [11] ] is A3A = -56 cm-1.
If one takes into account that the uncertainty of the ab initio calculations is of the order of 10 %, as is the case for CO [2] and for the A3n constant of CS [11] (the calculations are made with the same 2 n and 3 x orbitals), one obtain a lower limit of the calculated value : A3a = -50.4 cm -1.
It can be confirmed from equation (2) , that the absolute value of 0(5 n) is less than a few tenths of a wavenumber, assuming that the 5 n state lies above the d 3A state. Consequently, neglecting 0(5 n) in equation (1) 
